INTRODUCTION
For me nutrition is one of the major environmental factors that affect health and disease. There is an explosion of non communicable diseases in India due to nutrition transition and physical inactivity leading to cardiovascular diseases, including heart attacks, hypertension and metabolic syndrome 1 . Being a health conscious person I have been concerned about Indians having a different cooking experience than the west, our cooking methods are far different from them, however aping the west for food habits is always a common practice in India.
The oils that we may adopt from the west due to our cooking conditions may lead to formation of certain toxic substances in them, which in turn may lead to various health problems we are facing in India today. 
Poly Unsaturated Fatty Acid (PUFA)
Linoleic acid (C18:2) (n-6), Linolenic acid (C18:3) (n-3)
Arachidic acid (C20:4) (n-6), Eicosapentenoic acid (C20:5) (n-3) Docosahenoic Acid (C22:6) (n-3)
• Common sources of dietary fats
• Common Sources of Saturated Fatty Acid: Butter, Ghee, Coconut oil, Palm oil, Tallow, Lard.
• Other sources of Saturated Fatty Acid: Lamb, Chicken, Beef, Pork, Egg, Milk, Curd, Cheese.
• Common Sources of Monounsaturated Fatty Acid: Groundnut oil, Palm oil, Mustard oil, Rap seed oil, Olive oil
• Other sources of Monounsaturated Fatty Acid: Lamb, Chicken, Beef, Pork, Egg, Fish.
• Common Sources of Poly saturated Fatty Acid: Safflower oil, Groundnut oil, Palm oil, Gingilioil, Soybean oil. 
Chemistry of Frying
Indian Cooking Conditions-Indian cooking basically uses oil from the many processes which include frying.
Many Indian condiments like ginger, garlic or even onion and chilies are often added. So the oil is on the fire for quite some time.
Temperature 120-130°C the temperature to which oil can be heated before it smokes. The discoloration is an index of decomposition. Therefore, smoking point is relevant in such situations. If the oil begins to smoke during cooking, it implies that the smoke point of the oil is reached. After that threshold, the oil imparts unsavory flavors of the food and also emits unpleasant odors. The relevance of smoking point is that it warns us about the flash point of the oil when the oils reach a fire point of flame and is blazing. Therefore, one prefers to use oil with a high smoking point to ensure that higher temperature can be attained with it going to flames. The smoking point is regulated by the following factors like which vegetable oils are combined, presence or absence of batter or external properties, heating temperature of oil, salt, condiments, time and duration of heating. The method on how the oil is stored (e.g. Oxygen, light and temperature exposure), reusing of the oil as well as total heating time also, is useful for the smoke point. It's important that oil never reaches a bubbling point because it will endanger and needs to be removed from the source as soon as possible. The use of flash point of 600 degrees and fire point of 700 degrees are other noteworthy heat points during such processes 12 .
How to test Oil Temp?
In order to test oil temperature accurately, especially during frying one can use a deep fat thermometer. For ensuring accuracy of results the thermometer should be submerged completely in the oil without touching the bottom of the pan. In the absence of the thermometer, we can use another method by bread piece frying, where the temperature can be estimated by the amount of time taken for uniformly brownish discoloration of the piece:
• At a temperature of 176°C-1 minute,
• At a temperature of 194°C -40 seconds,
• At a temperature of198°C -20 seconds 13 
Oils for Frying
The ideal edible oil should have a high smoke point for deep-frying. Fats with high saturated fat content are not good for frying like Butter and margarine have low smoke points, so they aren't good for frying. The best oils for deepfrying and high temperatures are PUFA (Polyunsaturated Fatty acid) based refined safflower, sunflower oils, etc. Usually the traditional temperature for frying ranges from 162°C to 190°C. Most foods cook rapidly in this temperature range and get a good flavor, golden color and crisp texture. The crispness of food is based on higher temperature and thus will lead to thinner crusts and less oil absorption. Usually 8-24 % of edible oils get absorbed and sometimes even lower at such temperatures of frying. It's important to know that frying at lower temperature leads to more oil absorption with lesser flavor and lighter color 13
Refined Cooking Oils
Typically, solvent extractions lead to redlining oils from oil seeds or cakes so that oils are free from foreign matter, clear as well as free from rancidity. The Refined Oils which are used as deep-frying oils (greater than 232°C), high cooking oils (176°C -232°C) and medium cooking oils (
Deep Fat Frying
The process of immersing food in hot oil crispy and tasty. Many compounds which are formed add flavor as well as crispiness to the cooked item
Frying Chemistry
The nature of physical Changes
Interfacial Tension", "Increase of the Specific Heat", include flavor formation, quality and stability color of fried foods. The Several Chemical Reactions during Deep Frying
The hydrolysis of ester bonds of lipids may occur by enzyme action (e.g.
acids (FFA) → FFA is more susceptible to oxidation.
Oxidation
Reaction with oxygen → oxidative rancidity
Polymerization
Causes which on creases in viscosity and may lead to foaming 
Safety
Maintaining laboratory safety is very essential before beginning the experiment.
A Few Fundamental things are Listed Below
First aid protocols were taken and First aid box should be available during the experiment.
Safety showers and heat resistant aprons were used during frying.
A safe distance between dangerous chemicals used, such as chloroform.
Material Safety data sheet for chloroform and other reagents was used.
Chemicals like chloroform, acetic acid, sodium phosphate solution and starch used in the experiment at a safe distance from the burner.
Worn safety gloves and safety glasses to keep safe from flame Kept each oil in a different container Any spill during heating was immediately wiped and the experiment was stopped and restart after cleaning up.
The mask was worn during the experiment will help guard personal safety.
METHODOLOGY
The edible oils used for these experiments were chosen from vendors based on the commonality of their use. We Each food to be used for experimental frying was purchased from the local market and was cleaned and washed with aseptic precautions. The oil was heated and maintained at 220 degrees for 6 minutes in aluminium cooking pot. Every food item, piece was salted with 6 mg.'s salt and fried. The frying time was 10 minutes for bread crumbs and potatoes. The same oils were used to fry four times and total frying time was 40 minutes. The edible oil samples were collected after 40 min of frying. The oil's temperature was brought down to room temperature, then collected in amber bottles and was contained at low temperature in deep freezer.Smoke Point
Smoke point of selected oils was determined in open lab with lots of fresh air flow. About 150 ml of oil was taken in a beaker and heated until it starts giving out smoke at this point smoke point was noted using a digital meat thermometer. Averaging was done for each oil separately.
Peroxide Value Identification
• 5 grams of oil samples were taken into a conical flask (250ml glass topper flask)
• 30 ml of solvent mixture of glacial acetic acid and diluted chloroform was added to it.
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• Mix them well until it dissolves properly
• Add 0.5 ml of concentrated solution of potassium iodide (KI)
• Keep the mixture, idle for some time.
• 30ml of the distilled water and tire was added to 0.01N sodium thiosulphate solution with the use of starch indicator till the yellow color was discharged.
• Add 2 ml of starch indicator solution. Continue the titration with continuous mixing, to liberate all of the iodine from the solvent layer.
• Add thiosulfate solution drop by drop till the blue color disappears
• Similarly prepare a blank determination by reagents alongside the oil samples. 
5.03
Peroxide Value-"Milli-equivalents of peroxide per 1000g of the material"
Data Processing
The smoke point of oil is determined by the free fatty acid content. When edible oil is heated it produces free fatty acids and as more free fatty acids is made with increasing time the smoking point decreases 6 . The peroxide value of oils is directly proportional to heating therefore oils with more free fatty acids will have greater peroxide value. 7 The theory and science behind the method involves measurement of liberation of iodine from potassium iodide by a peroxide present in oil sample, with the use of sodium thiosulfate solution as the titrant. Along with acetic acid, mechanism can be represented as follows:
Step -1:
Peroxides + KI + H+ I 2 ;
Step 
Graph 1: Peroxide Value of Fresh Oil (meq/kg)
The above values in the figure indicate peroxide values of fresh oil when the oil is not heated or processed. 
Corresponding Graph

Graph 2
As the oils are subjected to heat, the peroxide values undergo a change indicating the level of detoriation. The smoke point of oil will indicate till what time it can be subjected to heat. Since Indian cooking is different and involves cooking at high temperatures, it is best to use an oil of a high smoke point. This will help to keep the food with minimum harmful substances that may be formed during oil detoriation as a result of frying/high temperatures.
CONCLUSIONS
Indian cooking involves frying at high temperatures, which generates lots of free radicals and need edible oils which can sustain such conditions. It was analyzed that analyzed smoking point as well as peroxide values of various available and commonly used edible oils to study their chemistry. Thus the High smoking point oils when as seen in Table 3 . Smoke point values are in the order cows ghee < olive oil < safflower oil <rice bran oil < blended oil.
The study attempts to conclude that high temperature cooking like that in Indian cooking needs oiling with a low smoke point. Selection of cooking oil should depend on how we intend to use it, its nutritional qualities and its flavor.
Smoke point of cooking oils will vary slightly due to the fact that they break down. Also, there are impurities present in each oil. It largely depends on the time taken for each oil to break down on heating For low temperature cooking, or adding to dishes and salad dressing oils with a lower smoke point should be chosen and for high temperature cooking oils with high temperature should be chosen as the high temperature oils will lead to the lower peroxide formation and are healthy. 
Limitations and Improvement
• It can be difficult dealing with high temperature during frying of oils.
• The apparatus gets cracked due to high temperatures.
• The oils after two or three trials may catch flames.
• Using diluted chloroform may be a bit risky as inhaling it may lead to an unconscious state.
• Due to conduction difference in glass and metal, the heating of the oils may differ.
• Peroxide value could be estimated by other methods also. This study is a simple one which drives two important education points. First is to consider the value of smoking point and peroxide value of edible oils when Indian cooking conditions are considered. It appears blending of two oils may be the option to cook in Indian cooking conditions. Another limitation of this study is that it is not a randomized clinical trial in human subjects.
• Frying study and evaluation of Peroxide value is a good indicator of Primary oxidation; however, other physical and chemical properties of oils like Anserine Value, Acid Value, and Total polar compounds could have been measured to support the conclusion.
• The study gives a very clear understanding of free radical formation in various oils and fats at higher temperature and also suggests the order of smoke point for various oils; however an in-depth study of the minor components and their impact on frying could have made the study more conclusive and holistic.
• There were limited analytical resources available to do the further research.
Future and Scope for Improvement and Safety
• While extremely stringent measures were taken to perform the study, a repeated trial and increased numbers of experiments would have brought the statistical significance to the conclusion.
• It can be ensured that fatty acid analysis as well as study of flash point can be done, fire point as well as free radical markers. Better edible oils can be genetically modified with properties of higher oxidation resistance which could prevent major deterioration of the oils during frying and cooking conditions, to ensure healthier edible oils. It is important to have antioxidant systems which not only improve shelf life is in ambient conditions, but also make them stable and less susceptible to damage during cooking and frying at high temperatures.
• This experiment could be done in an external lab because use of better and advance equipment could get more accurate data. Also dealing with high temperatures would be safer with advanced equipment.
